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PGC-1a, a repeat offender
PAGE 59
Huntington’s disease (HD) belongs to a family of neurodegenerative diseases caused by mutations in which an expanded
CAG repeat tract results in long stretches of polyglutamine (polyQ) in the encoded protein. Transcriptional dysregulation
has emerged as a potential pathogenic mechanism in polyQ disorders, including HD. Here, Cui et al. demonstrate that mu-
tant huntingtin represses transcription of PGC-1a, a transcriptional coactivator that regulates several metabolic processes.
Furthermore, decreased expression of PGC-1a in culture and animal models of HD leads to degeneration of striatal neu-
rons, while overexpression of PGC-1a provides neuroprotection. These studies demonstrate that transcriptional dysregu-
lation and disruption of energy metabolism are functionally linked in the early stages of HD.
Ligation Frame by Frame
PAGE 71
RNA ligases can repair nicks in duplex RNAs via a three-step process, ul-
timately resulting in phosphodiester bond formation. Nandakumar et al.
have determined crystal structures of T4 RNA ligase 2 on duplex DNA/
RNA hybrid substrates at discrete steps in the ligation process. These
structures illuminate the stereochemistry of nucleotidyl transfer and reveal
how remodeling of active site contacts and conformational changes propel
the ligation reaction forward. Mutational analysis and comparison of nick
bound structures of RNA ligase and DNA ligase highlight common and
divergent themes of substrate recognition that can explain the specializa-
tion of ligases for RNA versus DNA repair.
Capturing a Desensitized Ion Channel
PAGE 85
At high ligand concentration, ligand-gated ion channels can enter a refractory or desensitized state in which further stimulus
no longer leads to ion flow. Structural analysis of the conformation of desensitized channels has proven difficult. Here, Arm-
strong et al. structurally define conformational rearrangements of the agonist binding cores that occur upon desensitization
of a glutamate receptor. Desensitization involves rupture of an extensive interface between glutamate binding subunits,
compensating for domain closure induced by glutamate binding and allowing the ion channel to close. The results thus elu-
cidate how agonist-binding is decoupled from ion channel activation.
An Escape Route for Ubiquitin
PAGE 99
Proteins destined for degradation can be tagged by ubiquitin and targeted to the proteasome. The ubiquitin chains, how-
ever, are released intact for future reuse with the help of the proteasome component, Ubp6. Hanna et al. now report that
Ubp6 also delays protein degradation and that this activity is independent of its ubiquitin release activity. The authors pro-
pose that Ubp6 slows down the proteasome to allow the gradual deubiquitination of targets by Ubp6, thereby preventing
wasting of ubiquitin molecules.
Cargo in the Driver’s Seat
PAGE 113
Clathrin-coated pits (CCPs) are generally considered a uniform population of endocytic
machines containing mixed constitutive and regulated membrane ‘‘cargo’’ proteins. Using
live cell imaging, Puthenveedu and Von Zastrow now show that different proteins segre-
gate to distinct subsets of coated pits in a cooperative manner limited by specific endocytic
adapters. The dynamics of such subsets are locally regulated by endocytic cargo via their
interactions with the actin cytoskeleton. Such regulation of CCPs by cargo segregation
suggests a simple but versatile mechanism to generate functional specialization very early
in the endocytic pathway and to reduce competition between diverse endocytic cargo.
A SINful Akt
PAGE 125
Mammalian Target of Rapamycin (mTOR) controls cell growth, proliferation, and metabolism via the raptor-mTOR and ric-
tor-mTOR protein complexes. mTOR is linked to the PI3K/Akt signaling pathway, which is often deregulated in cancer, but
this connection and its implications are not well understood. Jacinto et al. now show that SIN1 is a key subunit of the rictor-
mTOR protein complex and provide evidence that SIN1 phosphorylates Akt at Ser473, one of two previously known phos-
phorylation sites. Ser473 phosphorylation appears to regulate specific Akt functions, such as cell survival, but may not be
essential for other functions. The study provides insight into how Akt function and specificity are defined.Cell 127, October 6, 2006 ª2006 Elsevier Inc. 1
RNA Helicase Disrupts Protein-Protein Interactions
PAGE 139
Epithelial mesenchymal transition (EMT) is a key biological process involved in embryonic development, tissue remodeling,
and cancer metastasis. Yang et al. have uncovered a new player, the DEAD box RNA helicase p68, in mediating the effects
of the growth factor-induced EMT. PDGF stimulated phosphorylation of p68 promotes EMT by facilitating b-catenin nuclear
translocation via a Wnt-independent pathway. These data demonstrate a novel mechanism involving p68 RNA helicase in
disrupting the scaffold protein Axin from b-catenin and promoting b-catenin nuclear translocation.
Hijacking Antiviral Defense Pathways
for Transformation
PAGE 157
Ras-like (Ral) GTPases can support tumorigenic transformation via
suppression of apoptotic checkpoint activation, but the mechanistic
basis of this suppression is unknown. Here, Chien et al. find that
a complex of RalB and its effector protein Sec5 directly recruits
and activates the atypical IKK family member TBK1, an innate im-
mune signaling protein. In cancer cells, constitutive engagement of this pathway, via chronic RalB activation, restricts ini-
tiation of apoptosis programs normally engaged in the context of oncogenic stress. In cultured nontumorigenic cells, the
RalB/Sec5/TBK1 pathway can also participate in antiviral surveillance signaling. This suggests that oncogenic transforma-
tion commandeers a cell-autonomous host defense signaling pathway to deflect cell-death checkpoint activation.
ErbB4 Is Cut out for Astrogenesis
PAGE 185
During brain development, multipotent neural precursors first make neurons and then astrocytes. However, the mecha-
nisms regulating the timing of these fate choices were not understood. Here, Sardi et al. identify a nuclear signaling pathway
that regulates the timing of astrocyte differentiation. They find that upon activation, the receptor tyrosine kinase erbB4 gets
cleaved by presenilin and forms a complex with several cofactors. This complex then translocates to the nucleus, where it
represses transcription of astrocytic genes, thus delaying astrogenesis. These results define a noncanonical presenilin-
dependent signaling pathway by which a receptor tyrosine kinase directly regulates gene transcription and cell fate.
Actin’ Intoxicated
PAGE 199 and 213
A reduced response to the acute intoxicating effects of ethanol is known to correlate with an increased risk for alcoholism.
Two papers in this issue study proteins whose absence results in resistance to ethanol. Rothenfluh et al. characterize a
Drosophila mutant of a RhoGAP, which transduces extracellular signals to changes in the actin cytoskeleton by regulating
Rho family GTPases. Alternate isoforms of the RhoGAP contribute to distinct manifestations of acute ethanol intoxication.
Offenhauser et al. show a critical role of another modulator of actin dynamics, eps8, in neurotransmission through the
NMDA receptor and in ethanol resistance and consumption in mice. These studies highlight the importance of proper
regulation of actin dynamics in the behavioral response to ethanol.
The Skinny on Skin Stem Cells
PAGE 171
Adult stem cells (SCs) have the capacity to self-renew and to regenerate tissues. How SCs
maintain the undifferentiated, multipotent state remains incompletely understood. In the
embryo, skin begins as a single layer of unspecified cells. During development, these cells
make epidermis, hair follicles, and sebaceous glands, a property retained by adult skin
SCs. Nguyen et al. find that Tcf3, the transcription factor downstream of Wnt signaling,
governs skin SC features. Their studies suggest that in the absence of Wnt signals, Tcf3
functions in skin SCs as a repressor to maintain an undifferentiated state. Through Wnt sig-
naling, Tcf3 releases repression and SCs are activated.Cell 127, October 6, 2006 ª2006 Elsevier Inc. 3
